WHAT'S KNOWN ON THIS SUBJECT: Childhood obesity occurs in 20% of children before they enter kindergarten. Treatment is difficult, making prevention desirable, but little is known about effective methods using anticipatory guidance to prevent obesity in pediatric primary care.
Childhood obesity is a growing concern in the United States and the world. [1] [2] [3] [4] [5] [6] [7] The difficulty of losing weight and keeping it off has led to an intense interest in the prevention of obesity. Among school-aged children, prevention programs have varying degrees of success. [8] [9] [10] Unfortunately, more than 20% of children are overweight before they begin kindergarten. 11 Recent reviews of the literature reveal a dearth of prevention interventions in children younger than 5 years. 12, 13 Risk factors for childhood obesity suggest strategies for obesity prevention. These include parental overweight, 14, 15 obesogenic parental eating, 16 high rates of television watching, [17] [18] [19] low family income 20, 21 and education, 22, 23 low intake of vegetables and fruit, and high intake of fast food and sweet drinks. 14, 18, 24 Anderson and Whitaker 25 recently found associations among 3 family habits (eating the evening meal together, adequate child sleep, and restriction of screen time) with lower rates of preschool obesity. Some of these factors are more readily modifiable than others.
One avenue for obesity prevention is through anticipatory guidance (AG) delivered at well-child visits. AG provides an opportunity for the clinician to share information with parents regarding child health, nutrition, safety, and optimized development. Some elements of AG can enhance the family environmentofchildren,includingimproving child literacy readiness, 26 decreasing parental smoking, 27 and screening mothers for postpartum depression. 28 Addressing maternal health behaviors at the pediatric health care visit may be particularly helpful. 29, 30 This strategy is logical, as improving the mother' s health may improve the child' s health. Parents may be willing to change to improve their children' s habits. For instance, African American parents who are consciously acting as role models for their children were found to eat less fat and fewer calories themselves. 31 A review of the literature revealed no published assessment of the effect of AG on obesity prevention in young children or using AG as an avenue to address maternal diet and behaviors. The goal of this study was to examine the role of AG in changing mothers' obesogenic feeding behaviors during the child' s first year of life.
METHODS

Study Design and Description of Population
A cluster randomized trial design was used. Clinic siteswere randomized to 1 of 3 study conditions as outlined below(see Fig 1) .
Pediatric primary care clinics in Nationwide Children's Hospital Primary Care Network serve families in lowincome metropolitan areas in Columbus, Ohio. In these geographic areas, 75% of adults are overweight or obese. The population served by this network is 50% African American, 40% non-Hispanic white, and 10% Hispanic, and 85% receive Medicaid. Of the 11 clinics in this network, the 3 clinics with the largest number of newborn and 2-month-old well-child visits for the previous year were selected for the project. These 3 clinics were then monitored for 1 week for the number of well-child visits for full-term infants younger than 3 months as well as the number of these families requiring translators. After determining that these clinics had a sufficient number of newborns and mothers who were eligible to participate, each clinic was randomly assigned to implement 1 of 3 intervention conditions.
The following paragraphs describe the intervention conditions (Table 1 shows a comparison of visits among conditions):
(1) Maternal-focused intervention (MOMS): In this intervention, we approached child obesity prevention via anticipatory guidance aimed at maternal eating habits. We crafted simple messages to increase behaviors thought to be protective against the development of obesity. The underlying concept for our unique intervention is that mothers are role models for their children.
Mothers in this group received direct guidance regarding their own eating patterns. Message development focused on how mothers ate and the influence of mothers' behaviors on their children.
Specifically, participants were reminded that children imitate their mothers, and were asked to incorporate the following 7 elements into their eating behaviors:
(1) eat 3 planned meals and 2 snacks every day and avoid skipping meals, (2) eat in 1 place in the home, (3) turn off the television while eating, (4) eat together with the family whenever possible, (5) drink 2 glasses of milk daily, (6) eat 5 servings of fruits and vegetables, and (7) Site-specific and age-specific handouts were developed by the research team. These were tailored for ease of readability and reading level at grade 6. Clinic physicians, nurses, and medical assistants were trained by research staff in implementing the appropriate AG program for their respective clinic before the start of the project, with a refresher session at 6 months after the project began. The staff were all told that they were implementing an intervention to optimize nutrition and good eating habits in the first yearof life and were unaware of group assignment. Research staff did not participate in delivery of any component of the intervention. Brief reminders for clinicians were embedded in AG checklists in the infant's chart. The intervention was designed to be delivered at the 2-, 4-, 6-, 9-, and 12-month pediatric well-child visit corresponding handouts. All mothers received the same clinic-specific AG regardless of their enrollment in the study; in other words, mothers who were not eligible or refused study participation still received the same AG. Nurses and medical assistants weighed and measured the infant per usual clinic protocol, recorded the data in the medical record, and ensured that the AG handout was given to the mother.
FIGURE 2
Sample MOMS handout.
Study Procedures: Enrollment, Consent, and Inclusion and Exclusion Criteria
The institutional review board at Nationwide Children' s Hospital approved the project protocol. All recruitment and data collection were done by research staff. Sample size was determined to be 63 per group by statistical analysis of differences between proportions with an a of 0.5, power = 0.80, and a moderate effect size (0.5). Potential participants were identified by screening clinic schedules for infants 2 months of age or younger and by screening of waiting families by research staff. Once a potential participant was identified, research staff obtained written, informed consent and described the study in depth. Inclusion criteria were English-speaking mother (research staff could not be sure of the fidelity of AG delivered via interpreters), healthy full-term infant, lives with biological mother, and infant aged 2 months or younger. Exclusion criteria were history of NICU stay, gestation ,37 weeks, chronic disease, foster placement, or known genetic disorder.
Timing and Content of Data Collection
Mothers were interviewed by research staff at baseline and when their infants ARTICLE were 6 and 12 months old. Maternal information collected included selfreported height and weight, demographics, and family and personal health history of obesity-related diseases. Maternal nutritional intake was assessed by using questions from the Behavior Risk Factor Surveillance Fruit and Vegetable module, 33 with additional questions to assess protein, carbohydrate, soda, fast food, and water intake.
Eating habits with regard to breakfast consumption, family meals, meal skipping, dining location, television watching during meals, and meal planning were measured. Health numeracy, maternal depression, and food security were assessed as potential confounders of maternal feeding and eating habits. Child variables included weights and lengths that were obtained via chart review. Infant nutrition information collected included formula volumes, satiety cues, feeding preparation, juice intake, and additions made to the bottle. Child feeding behavior questions regarding food restriction or pressuring were added at 12 months. Further details on study design, methods, and evaluation tools have been published elsewhere. 34 A summary of the survey instruments is outlined in Table 2 .
FIGURE 4
Sample Bright Futures handout.
Recruitment and Retention of the Study Population
Our overall approach to recruitment and retention of subjects was to use multiple strategies simultaneously. These included piloting recruitment procedures, getting "buy-in" from clinic staff, using participant incentives, establishing a dedicated research phone line for families to schedule appointment, maintaining contact with participants, establishing a project identity through logos and mailings to participants, emphasizing convenience for participants, and establishing personal contact between families and the research staff. A full discussion of these methods has been published. 35 There were no measured differences between those subjects who were retained and those who were lost to follow-up.
Statistical Analysis
The unit of analysis was the individual. Analyses were conducted to describe differences in maternal behaviors and child feeding behaviors across the 3 study conditions: BF, MOMS, and OP. Because intraclass correlation (shared variance) among the women who were within the same clinic is not likely to be meaningfully significant, individuallevel analyses were deemed to be the appropriate unit of analysis. All analyses used the BF (usual care) group as the reference group. All regression analyses were adjusted for maternal demographics (race, education, age, BMI, marital status) and maternal behaviors (ever breastfed, often snacking while watching television). The only factors not adjusted for were Supplemental Nutrition Program 
RESULTS
An initial sample of 306 mother-child dyads was recruited for the baseline survey during 11 months between June 2005 and March 2006 (see Fig 1) . Fourteen infants were excluded because of entry into foster care or diagnosis of pyloric stenosis or hypothyroidism; 292 mother-child dyads remained. The retention rate across all groups (proportion of enrolled subjects who could be reached for follow-up) was 75% and 64% at 6 months and 12 months after recruitment respectively, with 57% of participants having complete data at the 3 time points of baseline, 6 months, and 12 months. At 12 months (data presented in this article), there was no difference in retention by race or maternal education.
Demographic Data
Demographic data are presented in Table 3 . This was a young, low-income group of mothers. By their own report, most of the mothers were overweight (average BMI 28; 62% overweight or obese). The 3 groups were equivalent in most baseline measures with 3 exceptions: both the OP and BF moms were more likely to be single, the BF group was more likely to have finished high school, and the MOMS group was less likely to be African American (MOMS 20%; OP 74%; BF 61%, P , .05).
Baseline Maternal Eating Habits and Infant Feeding Practices
At baseline, the mothers had high rates of obesogenic personal eating habits, including fast food consumption, snacking during television viewing, and meal skipping. There were significant differencesbetween groupsintherateof pizza consumption, and consumption of food and soda during television viewing (Table 4 ). The groups were also different at baseline in terms of infant feeding methods and attitudes (Table 5 ).
There was no difference in the physicianreported rate of delivering interventions (60%) or in the maternal reported rate of having read the handouts at 6 months (40%).
Adjusted Group Differences at 12 Months
At 12 months, the groups demonstrated significant differences (Table 6 ) after adjusting for maternal education, race, marital status, having ever breastfed the child, and baseline snacking behavior while watching television. Both the MOMS and OP groups gave their children less juice and more servings of whole fruit than the BF group mothers. The MOMS mothers gave their children more servings of vegetables than the BF group. Mothers in the OP group were less likely to have daily family meals than mothers in the other 2 groups. There was no difference in reported television watching while eating among the 3 groups. There were no differences among groups for infant growth parameters.
DISCUSSION
This pilot study adds to the emerging data on the effectiveness of specific anticipatory guidance. The mothers in both intervention groups (MOMS and OP) had healthier child feeding habits than those in the BF control group, with the maternal-focused MOMS group performing well in the numberof servings of fruitsand vegetables given to the infants, in spite of having no direct instructions to do so. Additionally, the OP group of mothers reported fewer family meals than MOMS and BF (usual care) by age 12 months.
There are positive differences in what mothers feed their infants following simple advice to reduce obesogenic maternal-eating habits, such as snacking instead of meals, television watching while eating and caloric beverage and fast food consumption, when compared with mothers who did not receive such advice. Although there has been a virtual storm of publication about childhood obesity in the past 5 years, there have been few attempts to study interventions and fewer still looking at prevention interventions. Those that have been published have generally taken place in schoolsandotherinstitutionswherethere is some level of control of the subjects.
This is the first publication of an intervention in infancy in the pediatric office. Our choice to work with maternal eating patterns was made as we realized that the eating patterns of children are closely related to that of their families. Recent correlational work by Anderson and Whitaker 25 would suggest that the recommendations of eating scheduled meals with other family members and turning off the television might be particularly helpful. The ecology of family eating is one that is built on over time. The difficulty of changing behaviors after they are well established has been demonstrated by our difficulties in treating obesity. The approach of improving maternal eating habits allows us to attempt to improve the eating environment without intruding into the feeding of the infant with specific discussions of serving size and running the risk of interfering with infant satiety signals. It also has the potential advantage of avoiding the intercultural miscommunications that may occur with the recommendation of specific foods. This study has some very clear limitations. Because of the risk of intervention contamination had we tried to randomize at the patient level, we randomized at the clinic level. In spite of our attempts to select clinics with similar demographics, the samples had differences in race, marital status, and educational level, which may explain some of the baseline differences in maternal eating habits. Although the differences we found remained even after controlling for baseline differences, it is certainly possible that these differences are accompanied by others that were undetected and affected the outcome, making this a major weakness in the study. Variables that differed among the groups and variables that are known to relate to infant obesity, such as breastfeeding were controlled for, but owing to small sample sizes, the model could not be expanded to include all of the variables that were collected. We did not correct for use of the Supplemental Nutrition Program for Women, Infants, and Children, food stamps, and public insurance. This adjustment would not have influenced the study results owing to the high prevalence of participation in all of these programs. As a pilot, it was done in one community and it may not generalize to other communities. Finally, the study is primarily a study of self-report. Although the items came from validated tools, it is possible that the mothers were telling us what we wanted to hear; however, it is interesting that infant feeding was not part of the instructions given to the MOMS mothers, yet the group had significant differences in reported infant intake.
Although it would have been gratifying to demonstrate differences in weight among groups, it is not surprising that at this early age such a difference would not be found. This was a short trial that did not go past 12 months. The next step may be to carry out both intervention and evaluation into the toddler years when children are even more integrated into family eating style.
In spite of the apparent positive effects of the intervention, there is much room for improvement in all groups. For instance, none of the groups came close to the recommendations of the Centers for Disease Control and Prevention for fruit and vegetable servings per day. Although the MOMS group had the lowest juice intake, the 12-month-olds were still drinking more than 8 oz of juice a day and 23% were watching more than 2 hours of television per day with 39% of homes having the television on for morethan8hours perday.Itis alsoworth noting that the interventions may have had unintended effects. For example, the OP group reported eating fewer family mealsthantheBFandMOMSgroupsat12 months. This may be related to some unmeasured baseline difference in the groups, or may be that the very specific portion size suggestions disrupted family meals because of the need to monitor what the infant ate more closely.
CONCLUSIONS
Providing mothers with information aimed at changing their own eating patterns showed positive differences in reported infant feeding behaviors.
There was not a difference in weight at this early age. The approach appears to have been successful in introducing habits associated with lean families into obesity-prone families and thus may ultimately help reduce childhood obesity. Having a newborn may be a "teachable moment" for a mother, allowing her to change her own lifestyle habits for the sake of improved health of her child. Unlike obesityprevention models that require extra time and personnel and the development of new infrastructures, this model uses a system already in place, the well-child visit, substituting 1 to 2 minutes of more effective anticipatory guidance for the guidance that was already being given, therefore leaving the time cost of the visit unchanged. Brief effective interventions incorporated into well-child care accessed by most parents in the United States could have significant impact on obesogenic behaviors of families, and thus play an important role in the community' s effort to prevent obesity in young children and their families. Currently, however, there is little evidence to support the specific content and style of anticipatory guidance. This study offers a small step in that direction. Both interventions were more effective than the routine BF recommendations, but neither was as helpful as we had hoped. Future work might include combining child-directed and mother-directed intervention and continuing interventions and follow-up into early childhood. Such studies of specific content and style could provide a "brighter future" for anticipatory guidance.
